Document Development and Approval
The Writing Committee developed the document, 
Background and Scope
The Task Force was charged with updating previously published standards for training fellows in clinical cardiology enrolled in ACGME-accredited fellowships in CMR should be provided at 3 levels-basic, specialized, and advanced, as described in the following text.
For most areas of adult cardiovascular medicine, 3 levels of training are delineated:
n Level I training is the basic training required of all trainees to become competent consultant cardiologists and must be accomplished during a standard 3-year training program in cardiology.
n Level II training refers to the additional training in 1 or more areas that enables some cardiologists to perform or interpret specific procedures or render more specialized care for specific patients and conditions. 
Equipment
CMR laboratories require not only the magnet, but also specialized equipment for the safe monitoring and performance of diagnostic procedures, particularly stress testing. This magnetic resonance safe equipment may include monitoring and recording systems, power injectors for administering contrast, and systems to provide inhalational as well as intravenous medications.
Ancillary Support
Ancillary support should be available to perform the CMR procedures, including individuals trained in general anesthesia for those centers performing procedures under high levels of sedation.
TRAINING COMPONENTS

Didactic Program
Lectures and self-study in CMR: Didactic training consists of lectures on the basic aspects of CMR and parallel reading material comprising selected articles, digital training programs, or CMR text. The lectures and reading should provide the fellow with a basic understanding of CMR imaging techniques ( Table 1 ) and applications ( Table 2) . Specificity, sensitivity, diagnostic accuracy, Table 3 .
These lectures may be web-based, if available. Tables 1 and 2 , including exposure to a minimum of 25 cases, some of which may come from an established CMR teaching file.
Clinical Experience
Hands-On Experience
Hands-on experience is not necessary for Level I training but is an integral part of Level II training, as discussed in the previous text. The trainee should take an active role in planning and implementing protocol decision making.
SUMMARY OF TRAINING REQUIREMENTS
Development and Evaluation of Core Competencies
Training and requirements for CMR address the 6 general competencies promulgated by the ACGME/ABMS and
TA BLE 1 Classification of Basic Cardiovascular Magnetic Resonance Techniques
Morphological imaging
Still-frame imaging (black or bright blood)
Systolic and diastolic function imaging
Cine imaging
Cine myocardial tagging or equivalent for quantitative regional strain
Blood-flow imaging
Velocity-encoded phase contrast imaging
Stress testing
First-pass myocardial perfusion imaging during pharmacological stress and at rest Cine imaging of left ventricular structure/function with exercise or dobutamine
Myocardial tissue characterization
LGE imaging for myocardial infarction, fibrosis, or infiltration 
Number of Cases and Duration of Training
Although the training duration and numbers of procedures stated previously are typically required to obtain competency, there must also be a demonstration of achievement of the competencies as assessed by the outcomes evaluation measures. 
Level I Training Requirements
Training in Multiple Imaging Modalities
The cardiovascular medicine specialist is increasingly expected to provide expertise in 2 or more of the noninvasive cardiovascular imaging techniques. It is understandable, then, that trainees will desire the opportunity to gain exposure to multiple imaging modalities during their fellowship experience. To the degree possible, the T1 and T2 mapping, velocity-encoded imaging, noncontrast and contrast angiography, strain imaging, dark blood preparation, T2 preparation, saturation recovery perfusion, inversion recovery gradient echo, phase-sensitive inversion recovery, fat-water separation Know the uses, potential side effects, and contraindications of using gadolinium-based contrast agents in cardiovascular magnetic resonance imaging. Skill to interpret vascular diseases of the aorta (e.g., intramural hematoma, dissection, coarctation, and aneurysm). II
5
Skill to identify and characterize myocardial masses. II
6
Skill to identify and characterize pericardial disease. II
7
Skill to identify and diagnose basic congenital heart disease in adults. II
8
Skill to identify and diagnose complex adult congenital heart disease, including quantification of intracardiac shunting, and anomalous coronary arteries.
Skill to perform and interpret cardiovascular magnetic resonance stress testing. 
